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(54) CONTROLLER FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the amount of wastefully exhausted 
gas not contributing to reaction to the minimum extent and prevent 
clogging of a flow passage due to condensed water while preventing the 
reduction of operability. 

SOLUTION: A controller for a fuel cell is provided with a temperature 
sensor 21 and a voltage sensor 22 for detecting an operation condition of a 
fuel cell stack 1 . The occurrence of clogging due to condensed water in the 
fuel cell stack 1 is judged or assumed based on the operation condition. 
While judging the occurrence of clogging, an output from the fuel cell stack 
1 to a load 6 is intermittently changed like pulses using a demand output as 
the maximum value, and an insufficient output for the demand output is 
compensated by a secondary battery 5. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fuel cell stack which carried out the laminating of two or more polymer electrolyte fuel cell single eels A 
fuel supply system which supplies fuel gas to said fuel cell stack An oxidizer feeder which supplies oxidizer gas to said 
fuel cell stack While supplying an output of said fuel cell stack to a load or a rechargeable battery, it is the power 
control means which can be supplied to a load from a rechargeable battery. A control means which controls said fuel 
supply system and oxidizer feeder, and a power control means to opt for a demand output according to said load, and to 
become this demand output An operational status detection means to be the control unit of a fuel cell equipped with the 
above, and to detect operational status of said fuel cell stack, It has a judgment means to judge or presume that water 
plugging occurs in a flxel cell stack based on this operational status. Said control means While this judgment means has 
judged that water plugging occurs, said demand output is made into maximum for an output from a fuel cell stack to a 
load, and while making it change intermittently, it is characterized by compensating the shape of a pulse, and an 
insufficiency to a demand output with said rechargeable battery. 

[Claim 2] Said judgment means is the control unit of a fuel cell according to claim 1 characterized by judging 
generating of water plugging when said operational status detection means detects temperature and loaded condition of 
a fuel cell stack and temperature of a fuel cell stack is low temperature, or when loaded condition of a fuel cell stack is a 
low load. 

[Claim 3] Said control means is the control unit of a fuel cell according to claim 1 or 2 characterized by changing an 
output from a fuel cell stack to a load in the shape of a pulse between said 80 to 100% of demand outputs while said 
judgment means has judged generating of water plugging. 

[Claim 4] Said control means is the control unit of a fuel cell according to claim 3 characterized by thing which set up 
beforehand, and for which an output from a fuel cell stack to a load is changed in the shape of a pulse for every time 
interval while said judgment means has judged generating of water plugging. 

[Claim 5] A fuel cell stack which carried out the laminating of two or more polymer electrolyte fuel cell single eels A 
fuel supply system which supplies fuel gas to said fuel cell stack An oxidizer feeder which supplies oxidizer gas to said 
fuel cell stack While supplying an output of said fuel cell stack to a load or a capacitor, it is the power control means 
which can be supplied to a load from a capacitor. A control means which controls said fuel supply system and oxidizer 
feeder, and a power control means to opt for a demand output according to said load, and to become this demand output 
An operational status detection means to be the control unit of a fuel cell equipped with the above, and to detect 
operational status of said fuel cell stack, It has a judgment means to judge or presume that water plugging occurs in a 
fuel cell stack based on this operational status. Said control means While this judgment means has judged that water 
plugging occurs, said demand output is made into maximum for an output from a fuel cell stack to a load, and while 
making it change intermittently, it is characterized by compensating the shape of a pulse, and an insufficiency to a 
demand output with said capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the technology of preventing water plugging 

beforehand, in a polymer electrolyte fuel cell system. 

[0002] 

[Description of the Prior Art] A fuel cell is a power plant which changes chemical energy into direct electrical energy 
using the following chemical reactions. 

[0003] H2 ->2H++2e- (1) 

l/202+2H++2e-->H20 (2) 

H2+l/202->H20 (3) 

(1) A reaction [ in / in a formula / cathode ] and (2) types serve as a reaction in an anode plate, and a reaction expressed 
with (3) types as the whole cell. 

[0004] The single eel as a base unit which constitutes a fuel cell is constituted like drawing 5 . 

[0005] from the solid-state poly membrane 13 whose single eel 10 is an electrolyte, an anode 14 and a cathode 15, and a 
separator 12 - from -- it is constituted. 

[0006] It is the electrolyte film in which good conductivity is shown according to a damp or wet condition, and an anode 

14 and a cathode 15 are gas diffusion electrodes, and the solid-state poly membrane 13 puts the solid-state poly 

membrane 13, and constitutes ME A (Membrane Electrode Assembly^ film-electrode zygote) 1 1. 

[0007] And the passage 16 and 17 of fuel gas and oxidizer gas is formed with the separators 12 and 12 formed in the 

side of ME A 1 1, and these separators 12 and 12 put MEA1 1 further, and constitute the single eel 10. 

[0008] The predetermined number, laminating of this single eel 10 is carried out, and it constitutes the fuel cell stack 1. 

[0009] As for the gas which needs to be maintained at an always suitable damp or wet condition in order to maintain 

conductivity, and is supplied to a fuel cell, it is [ the solid-state poly membrane 13 ] common that it is humidified 

beforehand and the steam is included. 

[0010] In addition, since water is generated by the reaction of a top type, the steam and generation water in distributed 
gas may condense according to operating conditions etc. 

[001 1] If the water of condensation is generated in the anode 14 and cathode 15 which consisted of gas diffusion 
electrodes, diffusion of gas will be checked within an electrode, the part which is not a carrier eclipse will produce 
supply of gas, and the generation-of-electrical-energy engine performance will fall. 

[0012] Moreover, if the water of condensation is generated in the fuel gas passage 16 in the single eel 10, and oxidizer 
gas-passageway 17 grade, while the part which these gas passagewaies are closed, serves as water plugging, and does 
not have supply of gas a carrier eclipse will be generated, it becomes pressure loss, the amount of supply of gas becomes 
less, and the generation-of-electrical-energy engine performance is reduced more. 

[0013] Then, if the flow rate of distributed gas is made to increase temporarily, the water of condensation is blown away 
or water plugging is conventionally detected in order to prevent the inconvenience at the time of condensation of a 
steam occurring, that to which an output is reduced until it makes SUTOIKI (ratio of the theoretical value of the amount 
of fuel gas and oxidizer capacity according to a load) increase greatly or water plugging is canceled is proposed partly. 
[0014] For example, in JP,1 1-67260, A, it has a distribution control means in the middle of two or more stacks and the 
gas passageway which was open for free passage, and makes it possible to change the rate of the gas distribution to each 
stack, the period which increases a quantity of gas flow periodically to each stack is generated, and it has composition 
which blows away the water of condensation using the flow of the gas which increases from a quantity of gas flow 
required for the usual operation greatly temporarily. 
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[0015] 

[Problem(s) to be Solved by the Invention] However, like the above-mentioned conventional example, a case 
[ distribution of distributed gas being changed ], the system which used two or more stacks, or at least one stack is 
materialized, only when the gas supply to each ** eel is constituted by two or more supply manifolds (gas passageway). 
[0016] And in order to work a distribution control means, even if it needed to supply more [ always ] quantities of gas 
flow to the usual operation than a complement and inconvenience, such as passage water plugging by condensation of 
water, had not arisen, the gas supply means was made to consume useless energy, and there was a problem referred to as 
reducing the effectiveness of a fUel cell system. 

[0017] Moreover, in a distribution control means existing in a gas passageway, since pressure loss arises in the gas 

passageway itself, the load of the supply means of gas reduces increase and foel cell system efficiency. 

[0018] Furthermore, there was a problem that the responsibility of output power also fell by the pressure loss by a 

distribution control means existing in order that the responsibility of gas supply may also fall. 

[0019] Then, though it is made in view of the above-mentioned trouble and lowering of operability is prevented, this 

invention limits the gas which is discharged without contributing to a reaction and becomes useless to minimum, and 

aims at preventing water plugging of the passage by the water of condensation. 

[0020] 

[Means for Solving the Problem] A fuel cell stack to which the 1st invention carried out the laminating of two or more 
polymer electrolyte fuel cell single eels, While supplying a fuel supply system which supplies fuel gas to said fuel cell 
stack, an oxidizer feeder which supplies oxidizer gas to said fuel cell stack, and an output of said fuel cell stack to a load 
or a rechargeable battery According to said load, a demand output is determined as a power control means which can be 
supplied to a load from a rechargeable battery. In a control unit of a fuel cell equipped with a control means which 
controls said fuel supply system and oxidizer feeder, and a power control means to become this demand output It has an 
operational status detection means to detect operational status of said fuel cell stack, and a judgment means to judge or 
presume that water plugging occurs in a fuel cell stack based on this operational status. While this judgment means has 
judged that water plugging occurs, said control means makes said demand output maximum for an output from a fuel 
cell stack to a load, and it compensates it with said rechargeable battery to the shape of a pulse, and an insufficiency to a 
demand output while making it change intermittently. 

[0021] Moreover, as for said operational status detection means, the 2nd invention detects temperature and loaded 
condition of a fuel cell stack in said 1st invention, and said judgment means judges generating of water plugging, when 
temperature of a fuel cell stack is low temperature, or when loaded condition of a fuel cell stack is a low load. 
[0022] Moreover, in said 1st or 2nd invention, the 3rd invention changes an output from a fuel cell stack to a load in the 
shape of a pulse between said 80 to 100% of demand outputs, while, as for said control means, said judgment means has 
judged generating of water plugging. 

[0023] Moreover, in said 3rd invention, the 4th invention changes an output from a fuel cell stack to a load in the shape 
of a pulse for every time interval set up beforehand, while, as for said control means, said judgment means has judged 
generating of water plugging. 

[0024] Moreover, a fuel cell stack to which the 5th invention carried out the laminating of two or more polymer 
electrolyte fuel cell single eels, While supplying a fuel supply system which supplies fuel gas to said fuel cell stack, an 
oxidizer feeder which supplies oxidizer gas to said fuel cell stack, and an output of said fuel cell stack to a load or a 
capacitor According to said load, a demand output is determined as a power control means which can be supplied to a 
load from a capacitor. In a control unit of a fuel cell equipped with a control means which controls said fuel supply 
system and oxidizer feeder, and a power control means to become this demand output It has an operational status 
detection means to detect operational status of said fuel cell stack, and a judgment means to judge or presume that water 
plugging occurs in a fuel cell stack based on this operational status. While this judgment means has judged that water 
plugging occurs, said control means makes said demand output maximum for an output from a fuel cell stack to a load, 
and it compensates it with said capacitor to the shape of a pulse, and an insufficiency to a demand output while making 
it change intermittently. 
[0025] 

[Effect of the Invention] Therefore, between the operational status to which water plugging tends to generate the 1st 
invention in a fuel cell stack Since the demand output to a fuel cell stack changes in the shape of a pulse intermittently, 
while making SUTOIKI increase relatively in the gas passageway in a fuel cell stack Since can make a gas passageway 
able to generate pulsation intentionally, the water in these gas passagewaies can be discharged, and it can prevent that a 
single eel causes a voltage drop by water plugging and the insufficiency of a demand output is compensated with a 
rechargeable battery, lowering of operability can be prevented. 
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[0026] It uses that the voltage of the single eel which water plugging generated falls in said conventional example. If it 
detects that the voltage difference with other eels became below a predetermined value (for example, 70% of the 
average of single cell voltage) It sets to this invention to it being common to perform operation for discharging the water 
of condensation. Single cell voltage is used only for protection of a fuel cell stack (it prevents that single cell voltage 
turns into below predetermined voltage). With the value from said each sensor other than single cell voltage Before a 
fuel cell stack is low temperature, or it judges having gone into the operational status which water plugging of being 
operated by the low load tends to generate and the sag by water plugging occurs (i.e., before the generation efficiency of 
a fuel cell stack falls), it becomes possible to perform blowdown operation of the water of condensation. 
[0027] Moreover, the 2nd invention becomes possible [ performing blowdown operation of the water of condensation ], 
before a fuel cell stack is low temperature, or it judges having gone into the operational status which water plugging of 
being operated by the low load tends to generate and the sag by water plugging occurs (i.e., before the generation 
efficiency of a fuel cell stack falls). 

[0028] It uses that the voltage of the single eel which water plugging generated falls in said conventional example. If it 
detects that the voltage difference with other eels became below a predetermined value (for example, 70% of the 
average of single cell voltage) It sets to this invention to it being common to perform operation for discharging the water 
of condensation. Single cell voltage is used only for protection of a fuel cell stack (it prevents that single cell voltage 
turns into below predetermined voltage), and it is judging or presuming generating of water plugging according to the 
temperature and loaded condition other than single cell voltage, and it becomes possible to prevent the drop of single 
cell voltage. 

[0029] Moreover, while having judged generating of water plugging, the 3rd invention The output from a fuel cell stack 
to a load by making it change in the shape of a pulse between 80 to 100% of demand outputs While making SUTOIKI 
increase relatively in the gas passageway in a fixel cell stack By being able to make a gas passageway able to generate 
pulsation intentionally, being able to discharge the water in these gas passagewaies, being able to prevent that a single 
eel causes a voltage drop by water plugging, and changing the output of a fuel cell stack in the shape of a pulse The fuel 
gas which will not contribute to a reaction but will be discharged vainly can be reduced. 

[0030] Moreover, the 4th invention does not reduce firm output in water blowdown operation. The output of a fuel cell 
stack by [ which set up beforehand ] making it change in the shape of a pulse for every time interval Since it prevents 
the capacity of the rechargeable battery with which the insufficiency of a demand output is assisted increasing and the 
capacity of a rechargeable battery can be decided from requirements, such as recovery of the regeneration energy of 
vehicles, and assistance at the time of sudden acceleration, degradation, such as an increment [ / only for water 
blowdown ] in weight, is avoidable. 

[003 1 ] Moreover, between the operational status to which water plugging tends to generate the 5th invention in a fuel 
cell stack Since the demand output to a fuel cell stack changes in the shape of a pulse intermittently, while making 
SUTOIKI increase relatively in the gas passageway in a fuel cell stack Since can make a gas passageway able to 
generate pulsation intentionally, the water in these gas passagewaies can be discharged, and it can prevent that a single 
eel causes a voltage drop by water plugging and the insufficiency of a demand output is compensated with a capacitor, 
lowering of operability can be prevented. 
[0032] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on an accompanying 
drawing. 

[0033] Drawin g 1 shows an example which applied this invention to fuel cell vehicles, and the fuel cell stack 1 
combines two or more single eels 10 shown in above-mentioned drawing 5 . 

[0034] Similarly the oxidizer gas which the fuel gas supplied to the fuel cell stack 1 from the fuel supply system 2 was 
sent to the fuel gas passage 16 shown in drawing 5 , and was supplied to the fuel cell stack 1 from the oxidizer feeder 3 
is sent to the oxidizer gas passageway 17 of drawing 5 , and the fiiel cell stack 1 generates electricity according to the 
fuel gas and oxidizer gas which have been sent. 

[0035] Through the power control unit 4 (power control means) which consists of a DC to DC converter, an inverter, 
etc., a load 6 (for example, motor) is driven, or the power generated by the fuel cell stack 1 charges a rechargeable 
battery 5. Moreover, a rechargeable battery 5 is discharging according to the output of a load 6 and the fuel cell stack 1, 
and this is compensated with it when the output of the fuel cell stack 1 is insufficient. 

[0036] Moreover, the fuel cell stack 1 is equipped with the cooling system which consists of a radiator 8 and a 
refrigerant circulating pump 9. 

[0037] It controls the power control unit 4 according to the output of the fuel cell stack 1, and the charge (voltage) of a 
rechargeable battery 5, and a control unit 7 controls it so that the operational status of the fuel cell stack 1 becomes the 
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optimal, while it determines the quantity of gas flow which is constituted by the subject and supplies a microcomputer 
etc. to the fuel cell stack 1 according to the demand output (need power) of load 6 grade and controls a fuel supply 
system 2 and the oxidizer feeder 3. 

[0038] For this reason, the temperature sensor 21 which detects temperature, and the voltage sensor 22 which detects the 
voltage of each ** eel 10 and the total voltage of a stack are arranged in the fuel cell stack 1, and the output of these 
sensors is inputted into a control unit 7. In addition, a temperature sensor 21 may substitute for the outlet temperature of 
the refrigerant which cools the fuel cell stack 1 etc. as a temperature of the fuel cell stack 1. 

[0039] Moreover, while the flow rate sensor 23 which detects the flow rate of the fuel gas supplied from a fuel supply 

system 2, and the pressure sensor 25 which detects the pressure of fuel gas are arranged, the flow rate sensor 24 which 

detects the flow rate of the oxidizer gas supplied from the oxidizer feeder 3, and the pressure sensor 26 which detects 

the pressure of oxidizer gas are arranged, and the output of these sensors is inputted into a control unit 7. 

[0040] Furthermore, in order to detect cell capacity to a rechargeable battery 5, a voltage sensor 27 is arranged and a 

control unit 7 calculates the capacity (charge) of a rechargeable battery 5 from the detection value of a voltage sensor 

27. 

[0041] Here, a control unit 7 reads the detection value of each above-mentioned sensor as a quantity of state of the fuel 

cell stack 1, and in addition to the operation control of the usual fuel cell stack 1, it performs control which discharges 

the water of condensation so that water plugging may not arise in the fuel cell stack 1. 

[0042] This water emission control is explained referring to the flow chart of drawing 2 and drawing 3 . 

[0043] First, at step SI, the detection value from each sensor of above-mentioned drawing 1 is read as a quantity of 

state, and it judges whether water blowdown operation is performed in step S2 from whether the operational status of 

the fuel cell stack 1 is in the gas passageway 16 of the single eel 10, and the condition which water plugging tends to 

generate in 1 7. 

[0044] If the operational status of the fuel cell stack 1 is in the condition which is easy to produce water plugging, in 
order to perform water blowdown operation, while progressing to step S3, when that is not right, in order to perform the 
usual operation, it progresses to step S5. 

[0045] Here, water blowdown operation is performed when generating of water plugging is expected in the gas 
passageway 16 of the single eel 10, and 17, for example, it is the time with few quantities of gas flow etc. by the time of 
the fuel cell stack 1 being low temperature, and the low load, and when the fuel cell stack 1 will be in such operational 
status, it discharges the water of condensation in order to prevent that water plugging occurs in the gas passageway of 
the single eel 10. 

[0046] An example of a judgment of this step S2 becomes like the subroutine of drawing 3 . 

[0047] That is, since there is a possibility that water plugging may occur [ the temperature of the fuel cell stack 1 which 
the temperature sensor 21 detected ] in the gas passageway of the single eel 10 at the time of the low temperature of 
under 60-degreeC, water blowdown operation is performed (steps SI 1 and SI 5). 

[0048] Moreover, since there is a possibility that water plugging may similarly occur when the pressure of the fuel gas 
which pressure sensors 25 or 26 detected, or oxidizer gas is under the predetermined value Pe, water blowdown 
operation is performed (steps S 1 2 and S 1 5). 

[0049] In addition, the above-mentioned predetermined value Pe is a threshold forjudging the value of a selection low 
(one of inside, more low-tension side) of the pressure of fuel gas or oxidizer gas here. 

[0050] Moreover, since there is a possibility that water plugging may similarly occur when the output of the fuel cell 
stack 1 is less than 20% of rating, water blowdown operation is performed (steps S13 and SI 5). 
[0051] Furthermore, since there is a possibility that water plugging may similarly occur when the flow rate of the fuel 
gas which flow rate sensors 23 or 24 detected, or oxidizer gas is less than 20% of rating, water blowdown operation is 
performed (steps S14 and SI 5). 

[0052] On the other hand, when it is not any of the above-mentioned steps SI 1 -SI 4, either, the output of beyond the 
predetermined value Pe and the fixel cell stack 1 progresses to step SI 6, and more than 60-degreeC and gas pressure 
perform [ the temperature of the fixel cell stack 1 ] the usual operation, when 20% or more and the quantity of gas flow 
of rating are 20% or more of rating. 

[0053] As mentioned above, when the propriety of water blowdown operation is judged and water blowdown operation 
of step SI 5 is judged with the flow chart of drawin g 3 , while progressing to step S3 of drawing 2 , when usual 
operation of step SI 6 is judged with the flow chart of drawing 3 , it progresses to step S5 of drawing 2 . 
[0054] At step S3 of drawi ng 2 , it judges whether it is more enough than the detection value of a voltage sensor 27 for 
the capacity of a rechargeable battery 5 to drive a load 6, and if enough, while progressing to step S4, in being 
inadequate, it progresses to step S6. 
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[0055] In step S4 judged as the capacity of a rechargeable battery 5 being enough, the output command value to the 

power control unit 4 is changed in the shape of a pulse based on a degree type. 

[0056] 

Pulse frequency = demand output xKp (4) 

However, Kp is a constant. 
[0057] 

Pulse amplitude = demand output x20% (5) 

It carries out, and with these (4), the pulse frequency for which it asked by (5) formulas, and the amplitude, it is ordered 
only between the operation time Tib set up beforehand to the power control unit 4 so that the output of the fuel cell stack 
1 may be changed. Frequency also becomes large, so that an output is large. 

[0058] Simultaneously, from the above-mentioned (5) formula, the power control unit 4 is ordered the output (here 
20%) which is insufficient to a demand output (= load) so that it may compensate with the output of a rechargeable 
battery 5. 

[0059] And between predetermined time Tib, while changing the output of the fuel cell stack 1 in the shape of a pulse, 
after operating compensating an insufficient output with a rechargeable battery 5, it progresses to step S5 and returns to 
the usual operational status. In addition, in the usual operational status, the output of the fuel cell stack 1 responds fuel 
supply system 2 with the power control unit 4, and orders to the oxidizer feeder 3 so that it may be in agreement with a 
demand output. 

[0060] At step S6 which progresses by the judgment of the above-mentioned step S3 on the other hand when the 
capacity of a rechargeable battery 5 runs short Between the operation time Tib set up beforehand receives a theoretical 
value in the amount of fuel gas and oxidizer capacity according to a load. For example, a command is sent out to a fuel 
supply system 2 and the oxidizer feeder 3 so that it may be made to increase according to predetermined values, such as 
1 .25 times, and the water of condensation is discharged by the flow rate of this increased fiiel gas and oxidizer gas. 
[0061] If the fuel cell stack 1 is the operational status which is easy to generate water plugging by repeating the above 
control with a predetermined period and it will judge (or presumption), before water plugging occurs actually, water 
blowdown operation will be carried out. 

[0062] That is, if the temperature of the fuel cell stack 1 serves as low temperature (for example, under 60-degreeC) or 
the pressure or flow rate of the case where the load of the fuel cell stack 1 is a low load (for example, less than 20% of 
rated output), fuel gas, or oxidizer gas becomes under a predetermined value, the fuel cell stack 1 will judge with it 
being in the operational status which is easy to generate water plugging, and will usually switch a control unit 7 to water 
blowdown operation from operation. 

[0063] In water blowdown operation, if interpolation of the output of the fuel cell stack 1 is possible for the capacity of 

a rechargeable battery 5 as shown in drawing 4 , the output request value over the fuel cell stack 1 will change a pulse 

output intermittently between predetermined time Tib among 80 - 100%. At this time, the insufficiency (20%) to a 

demand output is supplied from a rechargeable battery 5, and operability is not spoiled as vehicles. 

[0064] And if it goes through predetermined time Tib, between predetermined time Tiw will perform the usual 

operation. 

[0065] Between the operational status which water plugging tends to generate in the fuel cell stack 1 predetermined 
every period (Tib+Tiw) — every [ predetermined time Tib ], while changing the output request value over the fuel cell 
stack 1 in the shape of a pulse among 80 - 100% and making SUTOIKI increase relatively Gas passagewaies 16 and 17 
can be made to be able to generate pulsation intentionally, the water in these gas passagewaies 16 and 17 can be 
discharged, and it can prevent that the single eel 10 causes a voltage drop by water plugging. 

[0066] And if the fuel cell stack 1 escapes from the operational status which is easy to carry out water plugging, it will 
return to the usual operational status. 

[0067] Therefore, if it detects that the voltage difference with other eels became below a predetermined value (for 
example, 70% of the average of single cell voltage) using the voltage of the single eel 10 which water plugging 
generated falling in said conventional example, it is common to perform operation for discharging the water of 
condensation. 

[0068] On the other hand, in this invention, a eel voltage monitor means (voltage sensor 22) is used only for protection 
of the fuel cell stack 1 (it prevents that single cell voltage turns into below predetermined voltage). A control unit 7 with 
the value from said each sensor other than single cell voltage Before the fuel cell stack 1 is low temperature, or it detects 
having gone into the operational status which water plugging of being operated by the low load tends to generate and 
the sag by water plugging occurs (i.e., before the generation efficiency of the fuel cell stack 1 falls), blowdown 
operation of the water of condensation is performed. 
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[0069] And in water blowdown operation, the output of the fuel cell stack 1 is periodically changed in the shape of a 
pulse. Frequency of the pulse output is made into the value which multiplied the demand output by the predetermined 
coefficient Kp. Frequency also becomes large, so that a demand output is large, and the amplitude of a pulse output 
becomes 20% of a demand output. It is effective in the ability to prevent water plugging certainly, without adding 
additional equipment etc., in order that the amplitude may also become large, and may be canceled or the time when a 
demand output is larger may prevent water plugging. 

[0070] Moreover, after the nonconformity by water plugging occurs in the fuel cell stack 1, it is not coped with, but 
since the water of condensation used as a cause can be discharged before nonconformity occurs, it is effective in the 
operational status to which effectiveness falls as a fuel cell system being reduced. 

[0071] Furthermore, since it is clear that they are other causes when lowering of eel voltage occurs, in order not to judge 
generating of the nonconformity by water plugging by local lowering of eel voltage, it is not necessary to construct the 
logic which divides a cause into control, incorrect decision is avoided, and it is effective in the ability to also reduce the 
operation load of a control unit 7. 

[0072] Moreover, since it was made to change the output of the fuel cell stack 1 in the shape of a pulse, in order to be 
able to reduce the fuel gas discharged vainly and not to make a quantity of gas flow increase beyond the need for 
blowdown of the water of condensation, it is effective in the ability to eliminate the factor used as the cost high of 
making a fuel supply system 2 and the oxidizer feeder 3 enlarge etc., and degradation. 

[0073] And it prevents the capacity of the rechargeable battery 5 with which the insufficiency of a demand output is 
assisted by not reducing firm output and changing the output of the fuel cell stack 1 in the shape of a pulse intermittently 
in water blowdown operation becoming excessive. Since the capacity of a rechargeable battery 5 can be decided from 
requirements, such as recovery of the regeneration energy of vehicles, and assistance at the time of sudden acceleration, 
it is effective in degradation, such as an increment [ / only for water blowdown ] in weight, being avoidable. 
[0074] Furthermore, since water blowdown operation is based on a pulse output, pulsation arises in the gas 
passagewaies 16 and 17 in the single eel 10, and it is effective in this serving as an aid of blowdown of the water of 
condensation. 

[0075] In addition, even when a capacitor is used instead of a rechargeable battery 5, the same operation as the above 
and an effect can be acquired. 
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